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»n ABSTRACT

A solid- liquid waste incinerator is disclosed which pro- o

vides a novel thermodynamlc interaction between a =
- liquid catalyst, which is employed for cleansing the ex- -

“haust gases from the incinerator, and a. combustion .

stage in which the solid-liquid wastes are burned,

thereby reducing thelr volume by about nmety per-,

cent. Generally, solid-liquid wastes are introduced into_

- a.combustion chamber, and are initially heated by in- o
- directly contacting molten salts or other hot liquid cat- =~

alysts. A burner disposed directly above the wastes

~also heats the wastes to produce combustion of the
“wastes into exhaust gases and a greatly reduced vol-
~ ume of ash residue. During the combustion process, . -
. the burner, together with the heat produced from the
. combustion of the wastes, act to reheat the liquid cat- -
alyst. The exhaust gases produced are communicated
to a gas treatment stage, also disposed within the in-

~ cinerator housing, which is basically comprised of the

molten salt or other liquid catalyst, through which the

exhaust gases are drawn by an ‘exhaust means. The gas -

treatment stage acts to remove many of the objection-
able impurities within the exhaust gases prior to thelr |

| release into the atmesphere |

- 14 Claims, 5 .Drawing_ Figtires
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SOLID-LIQUID WASTE INCINERATOR UTILIZING
. LIQUID CATALYSTS .

BACKGROUND OF THE INVENTION

The present invention relates to the field of sohd and

3,974,784

liquid waste disposal units, and particularly to incinera-

tors which -are used for that purpose.

Generally, there are many advantages to 1ne1neratmg |

solid and liquid wastes. In particular, the incineration
- of these wastes reduces the solids to be disposed of to.
an inert, mineral ash, which is approximately ten per-

cent of the:initial weight of the original wastes. Addi-
tionally, where inert elements, such as metals and glass

eration makes final separation of these desirable mate-

rials much more practical. Alternatively, in a non-oxi- .

dizing environment, incineration allows for the recla-

mation' of organic materials by operating the incinera-
tor as a pyrolysis unit. Finally, the Incineration of un-.

wanted wastes produces great quantities. of heat which
may be tapped as a vital energy source for power gener-
ation or heating. . L | .
Recently, however growmg concern thh the envi-
ronmental consequences of incineration, and partleuv

larly those environmental problems which are caused .

- by exhausting unclean stack gases into the atmosphere,

have shifted the emphasis in solid and liquid wastes .
~disposal to landfills, land reclamations, ocean-dumping

and various-composting techniques. These various al-

10

2
stage and a gas treatment stage within the housing
which generally eomprlses a liquid catalyst. At least a

“portion of the catalyst is in direct heat transfer relation

with the wastes durlng burnmg, thereby providing a

_novel  thermodynamic “fly-wheel” effect which in-

creases. the. efficiency of the process. Communleatlon'
means are provided to allow the exhaust gas to pass' |
from the burning stage into the gas treatment stage, at
which time the exhaust gas is drawn through the liquid
catalyst by a negative pressure which is produced by a
novel cyclonic exhaust blower, ‘which also acts to expel
the cleansed exhaust gases 1nto the atmosphere |

Apphcants have found that sewage sludge Comammg. B

- more than erghty—ﬁve percent water should not be al-

are constituents of the wastes to be disposed of, 1ne1n+-'_ 15

20

lowed to eontaet a salt bath over 1000°F due to the

detonation phenomenon observed if the sludge is
added in greater than 100cc: units at one time. This
detonation phenomenon 1s caused by the fact that upon
contacting the salt bath, heat transfer from the salt bath

“to the sludge becomes so rapid that the bath which is.

1mmed1ately contlguous to the sludge, will freeze, form-
ing a nugget with solid salt on the outside and water and

hydroearbons on the 1n31de Since crysta] salt latttce

~energies are in the order of 20, 000 pounds per square

25
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‘ternatives have met with limited success, in part due to

‘the fact that many of these alternative processes have
produced - secondary envrronmental problems which

are also of grave concern.

Recently, much attention has been drrected towards_
the cleansing of stack gases, and partleularly the stack_
gases. produced by fossil fuel burning power plants, in

.an effort to reduce the air contamination whlch hereto~

fore has accompanied .the operation of these installa-

tions. Currently, the recognized technique for cleans- 40.

‘ing stack gases is to place various antipollution devices

“downstream’’ from the incineration zone. Generally,_.

‘these antipollution devices include cyclonic and elec-

trostatic. prempltators as well as wet and dry lime

scrubbers.

-my prior U.S. Pat. No. 3,647,358, relating to. methods
of catalytically inducing the oxidation of carbonaceous
materials by :the use of molten salts, have provided
alternative means . for removing normally unburned

pollutant products of combustion, such as carbon car-

bon -monoxide and hydrocarbons, by contacting such
‘materials with a molten salt. Methods of this general
nature have proved to be partleularly useful, not only 1n

treating gaseous media, but also in facrlltatmg the cata- »>

lytic oxidation of solid and liquid materials. These, and

similar methods, are described. i U.S.. Pat
3 647 358 and 3,642, 583 and 3,766, 087

SUMMARY OF THE INVENTION

The present invention - discloses a novel mcmerator
for solid and/or liquid wastes, and, partrcularly for sew-
age sludge, which comprises a housing, a first burnmg
‘stage within the housing for burning the wastes to pro-

‘duce exhaust gases and a residual volume of ash rest-

‘due, novel feed means for 1ntrodue1ng the wastes into

35

foot, the solid hard outside shell of the nugget acts to.
contain the lnternal pressure produced by the vaporiza-
tion of the water and hydrocarbons contained within
the nugget Onee a high enough mternal pressure. 1s
obtained, the crystal outer wall may be exploded w1th-
dramatic force. . | -

Additionally, when Sewage sluldge or other wastes are_
dumped directly into a molten salt bath, ‘there is an

“extremely rapid loss of water and volatile hydrocar-—

bons, whlc:h tend to eool the molten salt mixture. Since.

it is necessary to reach a temperature of at least 1400°F

in order to facilitate the oxidation of all of the residual
hydrocarbons in the bath and since the bath ltself isan
excellent heat sink, it is drfﬁcult to obtain the proper

- oxidation temperatures utlllzmg a direct dump method.

| . | _ ,, 45
More recently, methods sueh as those descrlbed in
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Finally, as the ash accumulates in a bath into which
large volumes of wastes have been directly dumped, a
filtering .or cleansing process must be employed in
order to remove those contaminates, and partrcularly
the ash whlch builds up in those molten salt' baths.

The present invention overcomes each of the above
described dlsadvantages by provrdmg for the introduc-
tion of wastes of all kinds into a first burmng chamber
which is physrcally isolated from the molten salt baths,
but which utilizes the. tremendous heat capaelty of the
bath to aid in bringing the wastés up to combustion
temperature By separately 1solatmg the molten salt
bath from -the burnmg chamber, and by utrl:zmg
burner to focus heat dlreetly on the wastes, it is no
longer a problern to bring the eombustlon temperature'
of the wastes up to the ‘desired 1400°F. Finally, by

| 1solatmg the burnmg stage from the gas treatment

Nos |

60

stage, it is possrble to virtually eliminate the neeessrty'
of ﬁlterrng or cleansing the molten salt bath since the’
resrdual ash.residues are removed by dlrectly from the

U reactlon chamber and are not generally permltted to'

| eontaot the molten salt bath.

65

the burning stage, novel discharge means for removing
the -residual volume of ash res:due from the burnlng |

A prlmary objeet of the present invention is to’ pro-—‘
vide an incinerator which lncreases "the efﬁelency of
oxrdlzmg solid and quurd wastes Another ob]eet of the

present invention is the prowslon of an 1nc1nerator |

utilizing a hquld catalyst which 1s physreally separated -
from, but in direct heat transfer relatlonshlp with, the

wastes prior to and during their combustion. A further
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aim of the present invention is the provision of an incin-
erator incorporating gas treatment means for catalyti-

cally oxidizing and otherwise purifying the incinerator

~exhaust gases while 1improving the efficiency of the
Incineration process. Those and other. objects. of the

present invention will become apparent from the fol-

lowing detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a dmgrammatre perspeetwe view’ of the

Incinerator of the present invention;

‘FIG. 2 18 a cross section of the mc:merdtor shown in.

~ FIG. 1 taken along the lines 2—2; |
~ FIG. 3 1s a cross section of the lnemerator shown In
FIG. 1 taken along the lines 3—3 as shown in FIG. 1.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring now to FIG. 1, it can be seen that the'incin-

~ erator of the present invention has a substantially box-
shaped housing 20. This housing, as well as the other
components described below, except as otherwise

noted, are constructed of 300 series stainless steel. This
- material has been selected for its relatively good heat
‘transfer characteristic as well as for its chemically inert

nature. With the exception of the discharge means,
- which 1s located near the base of the housmg, all exte-
rior communication to the incinerator is by means of
conduit members located along the top surface of. the
housing. ' -

The solid or liquid sludge to be memerated Is Intro-
duced into the incinerator by way of the feed means,

10
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to the gas treatment stage can clearly be seen. This
communication means is defined by the first and sec-

ond side baffles, 36 and 42, the first and second retain-
ing baffles, 38 and 44, the first and second intermediate

baffles, 46 and 47,-and the relevant portions of housing
20, and comprises bypass valves 58. As will be de-
scribed hereinafter, exhaust gases from the combustion

~of the waste 33 will travel through openings 43 and 37,

disposed on either side of the waste mass, thereby al-
lowing those exhaust gases to follow the path as illus-
trated by the dotted line 48 in FIG. 3. In addition to
providing fluid communication between the burning
chamber and the gas treatment stage, the communica-

tion means of the present invention includes a pressure
sensitive bypass valve 58 which is normally held in the
closed position by a:pressure sensitive spring or other

‘means, but which may act as a safety release in the

event of an increase in the pressure within the burning
chamber, or alternatively, in the event that the normal
exhaust route does not function, either due to the solid-
ification of the molten salt or by reason of -another
blockage in the normal exhaust path. A further func- -
tion of the novel communication means of the present

‘invention is to provide insulation between the burning

chamber and the exhaust means. whlch IS descrlbed
below. - - -

In particular, the novel eommumeatron means of the
present invention is of importance in those installations
where the nature of the wastes to be burned is such that
no burner 22 is required. In this instance, the incinera--

- tor would be filled with combustible wastes and ignited

which comprises a feeder pipe 24 disposed through the
top surface of the housing 20 and oriented, as shown in .-

FIG. 2, over a splash plate 25, which is formed to ex-.

‘tend out from the housing wall having a number. of
" raised deﬂecters 26 formed to therein for the purpose

“of throwing the sewage sludge or other waste material

towards the center waste retention area 28 of the base

35.

‘In the conventional manner. Since, at start-up, the’

molten salt would be solidified, the exhaust gases would.
not be able to pass through the gas treatment stage to
be exhausted through the normal means. Therefore,
the novel bypass valves 58 of the present invention
become particularly important during this preliminary

~ start-up phase, at which time the exhaust gases may be

~ plate 29. After mtroductron the waste 33 generally

- tends to settle in the waste retention center 28 of the
base plate as shown in FIG. 2. | e

- Referring now to FIG. 3, it can be seen that the waste
to be incinerated is introduced into the burning stage

which is comprised of a burner 22, air intakes 59 dis-

posed on either side of the burner. 22, and a reaction

chamber which is defined by the splash plate 25, first:
and second side baffles 36 and 42, the base plate 29,

first and second retaining baffles 38 and 44, and the
relevant portions of the'housi'ng 20. As seen in FIG. 3,

the waste 33, as it resides in the waste retention area

28, is disposed directly below the burner 22. The

~ burner 22 may be gas, oil or electricity powered, how-

“ever, depending upon the wastes, it is possible that the
amount of heat which must be added to the fuel for
combustion may. be negligible. This phenomenon re-

40

passed into the atmosphere directly ‘from the novel _
communication means. Experience has shown that the
time which is required for this combustion to produce |

enough heat to melt the salt disposed in the gas treat-
ment stage in minimal, and therefore, very shortly after

- the beginning of incineration, the exhaust gases begin

45

30
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‘sults from the fact.that a liquid molten salt catalyst, at

- a temperature of approximately 1000°F is disposed
directly below the base plate 29, and more particularly,

‘directly below the waste retention area 28. Since the

base plate 29 is constructed from stainless steel, as
‘noted above, after the initial introduction of the waste
33, the molten salt bath will have the effect of warming
the waste 33 so that a minimal amount of additional
energy must be added in order to obtain combustion
temperatures. -

Referring again to FIG. 3, the communication means

~ of the present invention for allowmg the exhaust gas
produeed by combustlon to pass from the burning stage

65

to follow the path outlined by the dotted line 48 in FIG.
3. It should also be noted, that alternatwely the burner
22 may be utilized in order to prime the incinerator
prior to receiving any waste materials, and to melt the
salt which is disposed in the gas treatment stage. In this
Instance, the bypass valves 58 work in much the same
manner as that described above. I

After passing through the communication means
described above, the exhaust gases are drawn through a
liquid catalyst 27 which comprises the gas treatment
stage. The preferred liquid catalyst 27 of the present
invention comprises molten salts. Molten salts have a

density, depending upon temperature, that is 1 % to 2 - o

times that of water. At 200°F above their normal melt-

- ing point, simple 1onic salts have a viscosity similar to
60

water. Molten salt baths have a liquid range of several

‘hundreds of degrees, where the vapor pressure of the

system is in the range of water at room temperature. In
addition, simple salt baths have a high wetting or wick-
ing action due to the inherent charge characteristics
which they possess. All these properties, high density,
low viscosity, long liquid range, and high wetting coeffi-
cient, make these liquids excellent particulate scrub-
bers. In fact, in order to perform in equal efficiency,
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8 |
eighty times the welght of water would be necessary in
order to obtain the same efficiency in a water scrubber
as that presently obtained by the molten salts
present invention. Additionally, molten salts have the

-extra added advantage of removmg toxic materials -

of the

6

to those in aqueous media, it is possﬂale to utilize other

chemical reagents which may be dissolved within the

- gas treatment stage. The incinerator of the present |

such as berylllum or arseme n the parts per mtlllon, '

range..

‘The lncmerator of the present 1nventlon may be con- -

s1dered to be a chemical reactor, wherein materials are

- primarily combined with oxygen ‘The eff1c1ency of this
reaction is énhanced using a liquid catalyst. qumd
‘catalysts have significant advantages over conventional
catalysts, which are normally finely divided solids that

need large surface exposures and redundant systems :
Since a liquid. theoretrcally has an infinite surface, a |
~ liquid catalyst is desired to obviate the problems asso-
ciated with solid catalysts, namely, surface pDISOl‘llng +
- Industrial societies have great need of Inexpensive, -

10

1nventron however, beeause of the elevated tempera- -
tures obtained in the gas treatment stage, bring the
reaction kinetics mto the millisecond range. Therefore,

the use of lime asa’ getter” or SO or NO, is extremely
o effective. Extremely rapid stoichiometric' reactions -
‘may be expected. Addltronally, the high reaction tem-

peratures of the gas treatment stage may additionally .

~act to activate agents which are normally. ehemlcally -

inactive at room temperatures Alumlna IS sueh an

example.

[5

- liquid catalysts to facilitate large-scale chemical reac-

- tions to protect the environment. The present.invention

provides an incinerator incorporating an inexpensive

and plentiful catalyst, namely, rnolten salts that are in
one alternative embodiment brihed. o

- The molten salt which is employed in the present'
rnventlon may be any of the types of salts disclosed for

“that. purpose in my prevrously issued patent, U.S. Pat.
No. 3,647,358, entitled “Method of Catalytically In-

ducing Oxidation of Carbonaceous Materials by Use of

‘Molten Salts”, whlr:h issued on Mar 7 1972 and is .

SpeCIﬁeally incorporated herein.

Since most simple salts have a heat capaerty that lsg .

20

25

*four times that of iron, including the heat of fusion, a h
two-—meh layer of molten salts would have approxl- -

mately the same heat capacity of ten-inch bed of cast

- iron. For this reason, the properties of the molten salts .
~ of the present invention are particularly useful in the-

“incinerator in-the present invention by reason of the .
“ﬂy wheel effeet” which the salts provrde the incinera-

tor. That is, as heat is generated in the burning of
‘wastes, the heat is absorbed by the salt by reason of its

‘contact both through the wall of the reaction chamber,

40

_and through the contact of the exhaust gases with the

molten salt in the gas treatment stage. As-burning pro-

35

‘The exhaust gases wrthtn the gas treatment stage |
(including particulates) are therefore subjeoted not .
only to catalytic oxidation, but also to particulate
scrubbing, afterburning, and in some embodiments,
chemical solvents dissolved or suspended in the hquld
catalyst of the gas treatment stage. - | S

‘The exhaust gases are drawn through the gas treat-
ment stage by the exhaust means for expellmg the ex- -
haust gases into the atmosphere either directly or by
way of a stack (not shown in the drawmgs) The ex-
haust gas flow, designated by a dotted line in FIG. 3 and

by reference numeral 48, can be seen to emanate at the

solid or liquid waste 33, to pass through the openings
defined by the side baffles and retaining baffles, to be
~ drawn through the liquid eatalysts and to pass within -
the space between the intermediate baffles and the

‘appropriate side walls of the housing 20, prior to being
. exhausted from the incinerator. The exhaust means of
“the present invention, is defined by the first and second.'__._
_intermediate baffles 46 and 47, the relevant portions of

; housmg 20 and comprises a cyclonic exhaust blower
-65. The cyclonic exhaust blower of the present inven-
“tion comprises a fan which should withstand operating
ftemperatures of approxlmately 850°F at a pressure of

six ‘inches of water column. The cyclonic: exhaust -

ﬁblower 65 creates a negative pressure within the sys-
‘tem, as shown by the higher level of liquid catalysts 27 |
-as it is drawn into the exhaust means of the present

invention. In order to prevent salt carry out, gas veloci-

- ties are normally kept below 400 feet per minute, how-

gresses, the accompanying rise in temperature makes -

“the use of supplemental fuel negligible. The utilization

of first and second side baffles 36 and 42, first and .

second retaining baffles 38 and 44, and first and second
intermediate baffles 46 and 47, provides the pre-heat-

- ing of combustion air and ether beneﬁc1al heat transfer

. ._ 50

~wastes 33. This is done to prevent plugging upon shut-
“down due to heat. Flnally, the location of the burner 22

phenomena |
In addition to the. serubbmg and eatalytle activities
described above, the gas treatment stage also acts as an

extreme]y effective and efficient afterburner. As men-

tioned above, extremely rapid heat transfer is accom-

- plished by bubbling the exhaust gases through the mol- -

ten salts in the gas treatment stage. As a result, latent

orgamc materials contained in the .exhaust. gases are
qulckly brought to their 1gn1t1on temperature and are

‘burned ‘'in the presence of oxygen. Experiments with

the incineration of sewage sludge and ' pathological

o wastes-indicate that a residence tlme of 0.1 second at.

“1100°F is sufficient for complete- odor removal and
oxldat:on of orgamc vapors. This compares with the

| :' raqulrements of .a standard afterburner with desrgn" |
65

erltena of 0.3 second resrdenee time at 1400°F.
~ Finally, the hqurd catalysts-of the present mventlon

may be used as a chemical solvent for noxious gases.
Slnce ehemlcal reaetlons m rnolten salts are. analogous

45

ever, higher velocities may be obtained with the use of

a modified cyclonic exhaust blower. The creation of a

negative pressure within the burning stage, and particu- -
larly within the reaction chamber, provides a safety -
factor against unwanted pressure build-up. Additional
safety factors are provided by the large bore of the
feeder pipe 24, which is used for the introduction of the

- In the top wall of the housing 20, thereby providing a |

35

60

downward method of firing, coupled with the down-
~ward air intake 59, tends to lessen the movement of o
fly-ash and helps to control the particulate emissions.
'jThose particulate emissions which do not pass out of -
- the inner reaction chamber and which are not serubbed_ S
from the exhaust gases by the gas treatment stage will
-normally be trapped and be prevented from leaving the

" incinerator by the cyclonic exhaust blower 65, which is
- intended to create a vortex, as shown by the spiral line .
“of gas flow 48 within the cyclonic exhaust blower 65-- .

-,1mmed1ately prior to the fan.

After burning has been eompleted the waste 33 has

‘been-reduced by approximately 90 percent. The resid- .

ual fly ash will be retained prunarrly on the base plate,

and In partlcular on the waste retention area 28 of the'- -
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base plate 29. The novel configuration of the present
invention allows this fly ash and the other residues of

oxidation to be removed without bringing these resi-
dues. into contact with the liquid catalyst bath. The
novel discharge means of the present invention is dia- >
grammatically shown in FIG. 1. This discharge means
generally comprises an access cover 32, an ash remover
53, an ash disposal pit 55, and an actuator 54. For
removal of the fly ash, the access cover, which is hinged
along one edge, is raised to reveal an access port 51
which is shown in FIG. 2. The ash remover 53 is then
guided into the inner reaction chamber to draw the ash
residue out of the inner reaction chamber to be dis-
posed of in an appropriate manner. It should be under-
stood that the discharge means for removing ash, which
is herein described, is not intended to be limited to the
particular diagrammatic representation shown in FIGS.
1 and 2, but rather may be any suitable discharge
means for removing ashes from an incinerator known
to the art, including, but not limited to, shovel means, 20
conveyor means, screw means or other mechamcal.-
removal means. |

From the above descrlptlon it may be seen that a
novel and very efficient incinerator for solid or liquid -
wastes material is provided utilizing a molten salt bath
which alternatively warms and is warmed by the wastes |
to be incinerated. An oll fired sludge incinerator of this
general type has been in experimental operation for an
extended period of time. The operating condltmns for
this incinerator are shown in table I

TABLE I

10

15
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b. a burning stage disposed within said housing for
burning said waste to produce exhaust gas and a

reduced volume of ash residue;

c. feed means for mtroducmg sald waste into said

| burnmg stage;” .

d. discharge means for removing sald ash residue
from said burning stage;

e. a gas treatment stage disposed within said housing
and comprising a hqud catalyst for catalytically
treating said exhaust gas; |

f, commumcatton means for allowing said exhaust
~ gas to pass by a first path from said bummg stage to

said gas treatment stage;
g. exhaust means for expellmg sald exhaust gas into

the atmOSphere and,
h. heat transfer means between sald burning stage
| and sald gas treatment stage for transferring heat
~along a second path so that said liquid catalyst is
_maintained liquid by the heat in said burning stage.

2 The tncmerator of claim 1, wherein said burning
stage cemprlses a reaction chamber which is contigu-
ous to and in direct heat transfer relationship with at
least a portion of said gas treatment stage.

3. The invention of claim 2, wherein at least a portlon'
of which catalyst is in direct heat transfer relation with
at least one of the surfaces of said reaction chamber.

4. An incinerator for solid and liquid waste compris-

ing: -

‘a. a housing;
b. a burning stage dlspesed w1thm sald housing for

e bl

Sludge Incineratqr

Sludge N | :  Fuel Efficiency . Particulate
Coatent Feed Rate . Salt Temp. w/o Heat Recovery Emission
% o
Solid | Water - |
2 98 30-40 Ibs. sq. | 85% |
6 94 ft. of base plate 1050°F 51% 0.0169
12 88  per hour 41% g/scf

Av.59%

Since the salts chosen for application within the pre-
sent incinerator are thermodynamically stable at the
temperatures of operation, as well as to whatever
chemicals to which they are exposed, they form a per-
manent part of the equipment and need not be re-
placed Experience has shown their application to re-
sult in both economic and efficient systems, particu-
larly for general hospital wastes and treatment of scrap .
metals.

It will be understood that various changes in the
details, materials and arrangement of parts which have
been herein described and illustrated in order to ex-
plain the nature of this invention may be made by those
skilled in the art within the principal and scope of the
invention as expressed in the following claims.

It will further be understood that the *“ Abstract of the
Disclosure’’ set forth atove is intended to provide a
non-legal technical statement of the contents of the
disclosure in compliance with the Rules of Practice of
the United States Patent Office, and is not intended to
limit the scope of the 1nventlen described and clalmed
herein.

I claim: N - o
1. An incinerator for solid and liquid waste compris-:
ing | . _ _

a. a housing;

50

55
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65
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burning said waste to produce exhaust gas and a
reduced volume of ash residue, said burning stage

~ comprising a reaction chamber; | .

¢. feed means for introducing said waste into said
burmng stage; . |

d. discharge means for removing sald ash resrdue-
from said burning stage;

e. a gas treatment stage disposed within said housing
and comprising a liquid catalyst, for catalytically

. treating said exhaust gas, said reaction chamber

 being contiguous to and in direct heat transfer
relationship with at least a portion-of said catalyst |
of said gas treatment stage;

f. communication means for passing said exhaust gas
 from said burning stage to and thmugh sa:d gas
treatment stage; | -

g. exhaust means for expellmg said exhaust gas mto‘

the atmosphere; and -

h said reaction chamber further comprlsmg a plate
of a high heat transfer material in contact with at
least a portion of said liquid catalyst, such that said
plate provides a high heat transfer directly between
said liquid catalyst and said waste.

5. The invention of claim 4, wherein said commum-

cation means further comprises a pressure sens:twe

bypass valve.
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6. The invention of claim 4, wherem said liquid cata-
lyst is a molten salt. |

7. The invention of claim 6 wherein said exhaust
means further comprises a cyclonic exhaust blower for
drawing said exhaust gas through said liquid catalyst.

8. The invention of claim 7, wherein said feed means
for mtroducmg said waste into said burning stage com-
prises a feeder pipe dlsposed through said housing for

introducing said waste onto a splash plate having de-
flectors for deflecting said waste onto a waste retentlon

area formed by said base plate.

9. The invention of claim 8, wherein said burmng |
stage further comprises air intakes and a burner dis-
~ posed through that wall of said reaction chamber which

opposes said waste retention area of said base plate.
10. The invention of claim 9, wherein said reaction

‘chamber is box-shaped, and wherein said base plate is

10 .
‘means further comprises an access port defined in the
wall of said chamber which opposes said splash plate.

11. A method of incinerating solid and liquid wastes

' comprising the steps of

10

15

disposed to form the bottom surface of said chamber,

wherein the portion of said housing through which said

air intakes and blower are disposed forms the top of

said chamber, wherein said splash plate forms at least
one of the sides of sald chamber, and wherein at least

20

~ two opposing sides of said chamber are discontinuous .

baffles for allowing said exhaust gas to pass to said

25

communication means, and wherein said discharge

a. preheating said waste by bringing said waste into a
direct contact w1th a material which is heated by a
‘molten salt bath; )

b. providing oxygen to sald waste to pmmote com- -

bustion thereof; |
c. creating a negative pressure to draw the exhdust

gases from said combustlom through sald molten :

“salt bath; and =~ |
~ d. exhausting said gases into the atmosphere o
12. The method of claim 11, wherein said preheatmg_ .

step also ccmprlses the extemal appllcatlon of heat to
said waste. | -
13. The method of claim 12 wherem an addltlonal' ._
step of prec:1p1tat1ng partlculate materlals within said -
gas is performed prlor to exhaustmg sald gas into the o
atmosphere. | - |
- 14. The method of clalm 13, wherem the addltlonal |
step of removing the ash residue without bringing said
ash residue into contact w1th said molten salt 1s per-

formed after the oxldatlon of waste is completed
| * %k % ok %
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